Purpose -To explore the value of web information-seeking studies for practice, and to bring selected research findings and their potential to the attention of library and information science (LIS) practitioners.
Information seeking is considered a complex, dynamic, social human behaviour that needs as rich a picture as possible to truly understand the phenomenon -and even then there will be many unanswered questions. web information-seeking studies claim to be able to assist in knowledge representation, the design of web sites, portals, training, and web-based information retrieval systems (IRS), online education, electronic customer relationship management (CRM) and electronic service quality.
Research projects can help to build theoretical frameworks, but a more definite effort should also be made to apply findings in practice. In the light of complaints often raised that there is a gap between information retrieval (IR) theory and practice, this article intends to offer some suggestions to library and information service (LIS) practitioners (especially those involved in information literacy programmes and acting as intermediaries on behalf of users) on how to apply research findings from web information-seeking studies (a narrower facet of IR). According to Hancock-Beaulieu, as cited by Ellis (1989, p. vii):
The dissemination of research findings in information and library studies, as with other fields of study, has not traditionally been aimed at the practitioner or the uninitiated student. Yet the need to bridge the gap between research and application, between theory and practice, could in part be achieved by improving communication within the profession.
In line with Wilson's nested model, studies of web information-seeking behaviour include information searching and information retrieval as part of the umbrella concept of information behaviour. According to Wilson (1999b, p. 263) , information seeking and information behaviour belong to the broader field of user studies. He explains:
Information behaviour may be defined as the more general field of investigation … with information-seeking behaviour being seen as a sub-set of the field, particularly concerned with the variety of methods people employ to discover, and gain access to information resources, and information-searching behaviour being defined as a sub-set of information seeking, particularly concerned with the interactions between information user (with or without an intermediary) and computer-based information systems, of which information retrieval systems for textual data may be seen as one type.
This article will use an ad hoc selection of findings from the subject literature to stimulate practical use of these research findings. More detail on research trends and theoretical models can be found in Jansen and Pooch (2001) With the exception of the last two, these journals are not necessarily available to practitioners in public or special LIS. Those working in academic LIS at institutions with LIS teaching departments may, however, have access to such journals. Most research findings are also reported at more academically oriented conferences such as the annual conference of the American Society for Information Science and Technology (ASIS&T). Apart from inadequate access to the literature, there are also other factors keeping practitioners from incorporating the findings from web information-seeking studies into their practice. The following are a few of these factors:
• Highly academic language and style of the research articles and conference papers. Ellis (1989, p. viii) aptly cites a student from an Information Management Master's class: "In some respects contemporary information retrieval research comprises a plethora of different approaches and techniques, each with its own adherents and opponents, experts and neophytes. The first encounter with the literature can be baffling and confusing." • Lack of explicit guidelines on the implementation of research findings in practice.
Bilal ( It is suggested that researchers offer explicit guidelines on how their research findings can change practice, and preferably through forums accessible to practitioners. The author will attempt to offer a few such suggestions in this article.
• Inadequate communication between researchers and practitioners. Many useful research findings are often difficult, but not impossible, to implement in practice if taking a pragmatic viewpoint. Closer cooperation between researchers and practitioners might improve understanding and support for the viewpoints of both. It might also help if researchers became involved with practical implementation.
• Inadequate support for LIS practitioners on how to move from noting research findings to application and adaptation according to their own situation in practice. Workshops on how to change and reconsider practices might be useful.
The suggestions for implementation will be discussed according to the following broad categories considered relevant for practitioners:
• self-understanding and self-efficacy; openUP (March 2007)
• information literacy programmes;
• information-seeking infrastructures;
• linkage between information-seeking and information use and knowledge generation; and • pragmatic small-scale research.
Self-understanding and self-efficacy
Early IR research followed a systems approach that focused on recall and precision measures to evaluate the success of information retrieval. Online searches also had to be extremely well planned and make allowance for all possibilities (e.g. retrieving too much, too little, no, or irrelevant or partly relevant information). The emphasis was on the correct use of system techniques, choice of search terms and advanced search and database features as well as cost-effective searching. Although possible, really interactive searching was limited due to the high cost of commercial online services such as Dialog. Although it was acknowledged that personal traits and subject expertise are important determinants of successful online searching, the emphasis was strongly on knowledge of the system and database features (i.e. optimisation of the system features).
Although understanding the web in terms of the systems approach is still very important, other ways of considering IR and web information seeking should also be considered. Ingwersen (1992, 1996 ) proposes a cognitive model that considers the user's (or information seeker's) cognitive space, social and organizational environment and the role of the intermediary and author. He explores this approach further in Ingwersen (1999).
People's knowledge of a topic, the search system (e.g. database or search engine), search experience et cetera are important determinants in the search process. It is important that LIS practitioners should understand their own grasp and perception (cognitive frameworks) of information seeking, the subjects or topics, information needs, and purpose of information seeking, how these will influence how they search on behalf of others, and how they will train and advise users. They should also understand how these factors will impact on the success of the search. There is more to information seeking than making a calculated guess about the most "perfect" search strategy. Cognitive frameworks are, however, never static and should change and develop over time. In fact, proactive change towards a better understanding should be encouraged. LIS practitioners who are aware of this might find it easier to share their experiences and growth towards successful information seeking as well as failures with users. If one is aware of the shortcomings of your cognitive framework (i.e. the things you do not know or do not fully understand at a particular point), it might also be easier to identify appropriate intervening measures (e.g. using browsing techniques or placing more emphasis on adapting search strategies according to new insights or relevance judgments), or calling on an intermediary's advice. Users should be encouraged to consider ways in which they can learn more about a system (e.g. applying different techniques to a real-life information problem), or learning more about a topic (e.g. finding a key document on the topic by searching according to a specific author or title, or doing a broad search in the title field).
Apart from knowledge (cognitive aspects), LIS practitioners also need to understand their emotions and especially the emotions that users might experience. It is quite normal to feel anxious, frustrated, nervous or desperate: novices are not the only ones to experience such feelings. Affective facets of information seeking are explored by Kuhlthau (1991 Kuhlthau ( , 1993 Kuhlthau ( , 1994 , and are addressed in more detail in a following section. Users' feelings during the process of information seeking may also affect their perceptions of selfefficacy (explained in following paragraphs). LIS practitioners should, therefore, be more alert to affective aspects, and share their own feelings of inadequacy with users. They should also explain that negative feelings often disappear once the information seeker seems to be successful. found that personality types and learning styles will influence information-seeking styles. Limberg (1999) argues that learning style and personality can influence the following: relevance judgments, document selection criteria, ways of dealing with information overload, thoroughness in information seeking and decisions to terminate a search, critical information judgment, ways of dealing with bias, search strategies, use of information sources and the effort invested in seeking information Heinström (2000) distinguishes a number of learning styles. According to him, "deep divers", for example, dive deeply into the information flow, go for depth and quality in choosing information sources and relate best to a deep study approach. In 1991 Cline as quoted by Kerka (1998) envisioned a day when we would carry cards coded with our learning style information and individual profiles that we would plug into a machine that would adapt itself to our preferred style. Until that day comes it might be useful for LIS practitioners and users to take note of how their personality and learning styles affect their styles of information seeking and success rates. It might also make it easier for them to understand search decisions (e.g. to terminate a search, or to follow a different route), and for LIS practitioners to explore differences between users' information-seeking behaviour. So much for self-understanding; we now look at how self-efficacy influences our information-seeking behaviour.
Alberto Bandura introduced the concept of self-efficacy as the belief that one can successfully execute the behaviour required to produce the desired outcomes in 1977. Waldman (2003) considers the correlation between self-efficacy and the use of library electronic resources, while Wilson (1981) also mentions self-efficacy as an influence in information seeking. Research on self-efficacy and information seeking is reported by Nahl and Tenopir (1996) and Ren (2000). Nahl and Tenopir (1996) found that higher self-efficacy translated into higher search efficiency, success and satisfaction. In a study of library instruction and self-efficacy, Ren (2000) showed a positive correlation between students' self-efficacy and frequency of use of electronic library resources.
Individuals come by their self-efficacy beliefs in several ways, for example by interpreting what they have done. Successful outcomes raise self-efficacy, while it is lowered by failures. Users can, for instance, be shown step-by-step how to solve real-life problems they are experiencing because of the particular approach they are following. People also develop self-efficacy beliefs through "vicarious experiences", for example by observing others (e.g. intermediaries or peers) who have dealt with certain experiences, and then inferring how they would handle a similar experience (Waldman, 2003) . This can be achieved through demonstrating a selection of real-life problems from the user's point of view, showing where he/she might start and how he/she can move from there to exploring the result and thus towards more successful searches. We need to move away from the idea that people with inadequate search and subject skills should be able to formulate a "perfect" first strategy. Apart from correctly applying search techniques and search features, users should rather be encouraged to grow in their search strategies, to learn and to explore different options -in as calculated a way as possible.
Self-efficacy beliefs also develop through "verbal persuasions", or when someone expresses his/her confidence that a person will be able to succeed. Self-efficacy beliefs will determine how long an individual persists in information seeking, and in fact whether he/she will engage in the task at all. When self-efficacy beliefs are low, different strategies should be followed to encourage users to successfully complete information seeking (Waldman, 2003) . Knowledge of search techniques and system features can be enhanced through interactive, online drill and practice exercises to help users develop more confidence in this aspect of information seeking.
Information literacy programmes
Many excellent articles have been published on information literacy programmes. Based on web information-seeking studies, the following types of programme seem to deserve more attention:
• Preparation of information literacy programmes for a variety of target groups based on reported research findings.
• Acknowledging the complexity of information needs and the difficulties in fully understanding them.
• Exploring the interactive and iterative nature of information seeking.
• Exploring the power of different types of information searching.
• Dealing with affective aspects of information-seeking behaviour.
• Acknowledging and dealing with barriers to successful information seeking.
The above-mentioned are only a few suggested in the research literature; there are many more.
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Preparing information literacy programmes for a variety of target groups
Information seeking has been studied in all walks of life, including everyday life information seeking (ELIS). The target groups are very diverse, including children (Bilal, 2000 (Bilal, , 2001 ). The first step in planning information literacy and user empowerment programmes should be to note the information needs and information-seeking behaviour of a specific group as reported in the subject literature.
Information on a specific target group should also be collected through formal interviews, focus group interviews, and transaction log analysis. The latter can be collected through web browsers or special transaction log software such as Lotus ScreenCam (www.lotus.com/home.nsf/welcome/screencam) or Activity Monitor (www.softactivity.com). The value of informal conversations with LIS patrons should also not be underestimated. Ongoing efforts should be made to learn more about the users: they live in a dynamic, rapidly changing world, with ongoing changes in pressures and expectations. Their vocabulary, interaction with systems and each other, and access to information are rapidly changing. The same applies to their cognitive structures and ability to analyse their information needs. The collection of data on target groups should therefore not be a once-off activity. 
Acknowledging the complexity of information needs and the difficulties in fully understanding them
Most information literacy programmes start by explaining that an information need must be analysed to identify search concepts and then search terms. They certainly all mention that this can be difficult. However, the question is whether they really explain the complexity of analysing an information need in such a way that users understand exactly how difficult it can be, and that this is often the most difficult task, even for experienced intermediaries.
Many authors have attempted to explain information needs: openUP (March 2007)
• Dervin and Nilan (1986) and Dervin (1999) follow a sense-making approach.
Users need information to make sense of a particular problem situation. She distinguishes four components: a situation, bridge, gap and the outcome. To make sense of a situation, the gap must be identified, and steps taken to bridge the gap. What do you for example need to know to deal with cancer? Nutritional information, or information on coping skills, care-giving, the prognosis of the particular cancer or information on the treatment? If we consider "sense-making" in other contexts, say making sense of a relationship, the complexity of "sensemaking" becomes so much clearer. • Belkin et al. (1982a, b) Users should know that it is normal to feel anxiety, and that there are different techniques for solving the problem. These include addressing it from different angles or finding a good document as a point of departure and exploring other options from there, watching out for search terminology, or talking to experts. The complexity of analyzing information needs can be illustrated by a step-by-step demonstration of how real users can deal with their real-life information needs -starting from their first interpretation, and not the "perfect" strategy. Users should, however, also be made aware that there are many factors that will motivate them to find information to solve the problem at hand.
In 1996 Wilson (as discussed in Wilson, 1999b) presented three relevant theoretical ideas to explain motivation, namely stress/coping theory (which offers explanations for why some needs do not invoke information-seeking behaviour); risk/reward theory (which may help to explain which sources of information may be used more than others by a given individual); social-learning theory (which embodies the concept of self-efficacy, and the idea of conviction or that one can successfully execute the behaviour required to produce the desired outcomes). (1998, 1999, 2001 ), the type of task has an impact on information-seeking behaviour, how the need is seen and efforts to fulfil the information need. Users should thus be made aware that their perceptions of the task at hand will also influence their interpretation of their information needs, and probably their perseverance in finding information.
Exploring the interactive and iterative nature of information seeking
Complex information needs may consist of more than one "information need", and may often require more than one episode of information seeking (see, e.g. (2000) deal with different aspects of relevance judgment. A search may also be repeated over different days, or even weeks, as understanding of the problem at hand and its complexities develop. The documents and information used may lead to new insights into the problem, and resources to follow up on, for example searching for specific titles, conferences or authors. It is essential for users to understand that research has shown that information seeking is often not a once-off process. Spink et al. (1999, 2002a, b, c) refer to successive searching and multitasking. Much also depends on evolving cognitive structures, personality, learning styles, etc.
Exploring the power of different types of information searching
In the early days of traditional online searching, analytical searching, very careful planning of search strategies and the correct application of search techniques were stressed. Analytical searches are appropriate when you know what you are looking for and if you are confident about your choice of search terms. They are still important for cost-effective searching and when using expensive commercial information services. The power of browsing search techniques (e.g. as explained by Marchionini, 1985) when unsure about an information need, search concepts or search terms should however, not be underestimated. Browsing the web site of a cancer association may for instance lead to nutritional information, which may lead to the search term "neutropenic diet" which is information required by patients who have had a stem cell transplant to treat leukaemia. Browsing can also be applied when doing a general search on a database such as Cancerlit, and then browsing for search terms, or a more appropriate angle to take to a topic. Choo et al. (1999, 2000a, b, c) distinguish between undirected viewing, conditioned viewing, and informal and formal searches. Each of these is done with different intentions, can add to users' insight into their information need, and should be encouraged as useful alternatives to analytical searching.
Browsing can also be an excellent approach when looking for inspiration or creative thinking and for making serendipitous finds, the value of which is strongly stressed by Foster and Ford (2003, p. 336) . Serendipity refers to making happy chance findingsunexpectedly finding interesting or useful information.
Searching according to known authors, working from a highly relevant document, review article or encyclopaedia chapter or following up on citations listed in relevant documents, are other excellent ways of tracing documents difficult to retrieve through analytical searching.
Dealing with affective aspects of information-seeking behaviour
Users and LIS practitioners often feel frustrated during a search and even more so when they turn up information that makes them insecure and even anxious rather than confident about their ability to solve a problem. Research by Khulthau (1991, 1993, 1994 ) and others has shown that these are very common feelings which are actually part of learning experiences as explored in learning theories. Kuhlthau reports on the feelings, actions and thoughts involved. Information often leads to new questions, and uncertainty about whether the information is reliable or sufficient to solve the problem. Often users find that if they continue with the search and explore different or new options, they get to a point where they feel confident again. If LIS practitioners share such experiences with users, it might be easier for them to persist in their search "battles". LIS practitioners must realise that information seeking is not just a cognitive process, but also has a very strong affective dimension that can impact on the search success. They must share these insights with users.
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Acknowledging and dealing with barriers to successful information seeking
Many factors (also called variables or barriers) may influence information-seeking behaviour and have been empirically tested or acknowledged in information-seeking studies. These include occupations, task complexity, cognitive styles, individual characteristics, the information seeker's experience with the WWW, information retrieval systems and information seeking, research skills, the ethos and work patterns of different institutions in different countries, the conceptual understanding of a topic, computer literacy, the intuitiveness of the IRS, experience with the specific WWW search tool, training received, understanding and interpretation of the information need(s), the discipline in which the information seeker works, the information seeker's existing state of knowledge of the problem area, psychological factors, demographic factors, rolerelated factors, gender, age, interpersonal factors, personal factors, user characteristics, the environment, source characteristics, the information seeker's perception of the nature of the problem and many more (Bruce, 1999 If users have a better understanding of factors that may impact on the success of their information seeking, it might be easier for them to deal with lesser levels of success and motivate them to find solutions (e.g. using online vocabulary tools such as dictionaries and thesauri to overcome vocabulary problems). Some barriers such as inadequate computer skills can be addressed through intervening measures by users or LIS practitioners. Other barriers such as access to the web, funds to search commercial databases, availability of information on particular topics are, however, more or less outside their sphere of control. Such barriers are not necessarily static, however, and should be monitored for changes on an ongoing basis.
Using an intermediary
Ingwersen's (1992) cognitive model makes provision for the actions of an intermediary.
Users should realize what intermediaries can do for them, and when to seek their advice. LIS professionals should take special note of the process of mediated information retrieval during human information-seeking processes to characterize aspects of this process, including the information seekers' changing situational context, information problems, uncertainty reduction, successive searching, cognitive styles and cognitive and affective states ( Better information-seeking structures Spink and Cole (2004, p. 767) argue that: "While there may be company mechanisms in place to aid such information seeking, and to make it more efficient, if better informationseeking structures were in place, not only would workers waste less time in informational pursuits, but they would also find things, discover new processes, etc., that would benefit the corporation's bottom line."
Understanding the environment
If we wish to stress successful, productive and creative use of information and knowledge generation, we should move from the formulation of search strategies and correct application of system techniques to exploiting the full spectrum of the available information infrastructure. Users need to be aware of the very extensive range of information channels and resources, and where and how each fits in (e.g. books [webbased OPAC], journal articles available through commercial databases such as Dialog or fulltext databases such as those available through Emerald and ScienceDirect). Apart from commercial services available through LIS services, free services should be brought to users' attention, for example the Medline and ERIC databases available through the web. If Google and Yahoo cannot find the required information, where else can users identify suitable search engines or directories? Danny Sullivan's SearchEngine Watch (www.searchenginewatch.com) can be recommended as a point of departure for identifying useful information channels. Users can also be directed to subject specific portals.
Researchers have found that users tend not to use a variety of information channels, that there are a number of factors that influence their choice of information channels and that there are certain stages in projects at which they prefer particular channels (e.g. • How can we support users by saving them time and effort in identifying appropriate information channels? Portals can be useful, but their use and users' navigation behaviour should be monitored (e.g. through transaction log analysis).
• How can we bring the full spectrum of information channels (commercial as well as free) to users' attention? • How can we make it easier for users to get access to full-text documents?
• How can we motivate users to find the best possible solution to the problem at hand by searching a wider selection of information channels?
Users should realise that it is acceptable and even advisable to move between different information channels and that they need to understand what different channels offer.
Linking information seeking, information use and knowledge generation
The actual use and communication of information is seldom part of information seeking models. Kulthau (1991) and Ellis and Haughan (1997) mention information use, but do not deal with it in detail. Hirsh and Dinkelacker (2004) is one of the few studies actually linking information seeking to the production of information at the Hewlett Packard Labs. Users should also be encouraged to consider how they want to use the information. Nicholas and Dobrowolski (1999, p. 232) for example state that "looking for personal inspiration will become more important than looking for what is now called information".
Criticism of IR research methodology, theory development and the lack of progress is common and may prevent LIS practitioners from getting involved in research. There is, however, a dire need for more practical, real-life action research.
The following research approaches for practitioners can be distinguished:
• Research according to IR research protocol and methodology as reflected in the many research articles (reviewed by Jansen and Pooch, 2001; Hsieh-Yee, and Fourie, 2002 . This can include research linked to formal postgraduate qualifications or for research grants, but may be too time consuming and complex for practitioners who must focus on offering a service.
• Informal, small-scale studies to get a better understanding of users and a specific situation. Such studies can be very useful in shedding light on particular circumstances, but it would not be possible to generalize research findings.
• Collaborative research with academics that supports the application of research methodology and theoretical frameworks. This might perhaps be the best approach to benefit both practitioners and academic researchers.
LIS practitioners interested in small-scale projects could consider the following:
• encouraging end-users to share their true information-seeking experiences;
• analysing information-seeking behaviour from different perspectives.
There are a number or other aspects that will not be discussed as part of this article, for example reconsidering the meaning attached to relevance, and learning from information seeking models and IR research.
Sharing experiences and perspectives
Once LIS practitioners and users understand the value of learning from users' experiences, it should be easier to encourage users to share their experiences. Based on these, theoretical models of web information-seeking behaviour can be built. Experiences can be shared through interviews, focus group interviews, informal conversations, observations and narratives (Bates, 2004) . It would also be good to share the best practices of LIS practitioners and subject experts. Such sharing should happen on an ongoing basis and interventions planned accordingly.
Paradigms are the views we take on a research situation and the way we look at the research situation. Researchers can work from a specific paradigm such as the systems or cognitive paradigm, or they can combine insights from different paradigms. The important thing is for researchers to note the impact different views will have on the data they collect and their research results. It has often been pointed out that IR research and web information-seeking studies can benefit from insights from other disciplines.
Limberg (2000)
argues for the value of phenomenography, while Kuhlthau (following a phenomological approach) acknowledges insights from Dewey, Bruner and Kelly (Kuhlthau, 1991 Ford (2004) considers the intellectual processes in information seeking that are aimed at the resolution of some problematic situation. He uses Pask's conversation theory in developing tentative theories through information seeking. Joinson and Banyard (2002) discuss psychological aspects of internet information seeking -there is even talk of cyber psychology. LIS practitioners can use these research reports to conduct studies from their own fields of interest or subjects majored in, and in such a way bring new perspectives to our understanding of web information seeking.
Conclusion
There is much that LIS practitioners can learn from the research literature on web information-seeking studies. In order to be of value the findings should be made more accessible to practitioners in terms of the channels through which the research is communicated, the language of discussion, and the explicitness about how the findings can be used to change web information-seeking practice. This article has made a few suggestions in this regard. There are, however, many more findings to consider in practice.
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